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Abstract 
The pollutant discharged by power plant has less impact on the ground concentration, but it cannot be ignored 
because of  its huge emissions. It is an important reason for the regional acid rain. AERMOD model was applied to 
simulate the pollutant concentration at different heights in beilun district. The results showed that the ground daily 
average concentration of SO2 was equivalent to 26.7%~53.3% of ambient air quality standard, and the concentration 
of NO2 was equivalent to 16.7%~58.3%. But the concentration of SO2 and NO2 was relatively higher in the upper air 
of beilun district. The area that daily average concentration of SO2 exceeded 200µg/m3 is about 200km2, and the area 
that daily average concentration of NO2 exceeded 200µg/m3 is about 150km2. As the SO2 and NO2 were acid-causing 
substances, there were a lot of acid substance on high-altitude, it must be an important reason for the high frequency 
of acid rain on beilun district. 
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1. Introduction 
Power plant is typically elevated source. The pollutant discharged by power plant has less impact on 
the ground concentration [1], but it cannot be ignored as its huge emissions because it is an important 
reason for the regional acid rain. Analyzing the environmental impact of pollutants discharged by power 
plant on different heights is important. 
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2. Case and analysis method 
2.1. Case  
The administrative area of the project located in Ningbo beilun Development Zone whose is 845km2 
(including land area 585km2), and the forecasting area of atmospheric environmental impact is set to 60 × 
40km2. The evaluated terrain is coastal terrain. By the surface meteorological observation, the 
meteorological features belongs to subtropical monsoon climate,  annual average temperature is 17.1℃, 
annual average wind speed is 4.8m/s, and still wind frequency is 3.3%. The stat. result shows that there 
are 15 monitoring points, and 69 industrial pollution sources in the research area. 
Industries pollution source parameters are based on the data of present situation investigation and 
statistical yearbook of 2005. Investigation results shows that the local major industries are power plant, 
petrochemical and steel industry. Table 1 shows the statistical results of different industries emissions, 
from which we can see that the major pollution emission comes from power plant, the three existing 
power plants accounted for most of the industries emissions.  
Table 1. Different industries emissions (kg/h) and percentage (%) 
Industry SO2 NO2 
Emission Percentage (%) Emission Percentage (%) 
Power plant 13536.8 98.79 10506.7 99.02 
Petrochemical 12.61 0.09 11.76 0.11 
Steel 5.3 0.04 9.29 0.09 
Other 147.32 1.08 83.3 0.79 
Total 13702.0 100 10611.1 100.0 
2.2. Prediction model 
Prediction model used AERMOD, which is the recommend model of Guidelines for Environmental 
Impact Assessment - Atmospheric Environment (HJ2.2-2008) [2]. The AERMOD is a new air quality 
dispersion modeling system available from the U.S. Environmental Protection Agency (EPA). The 
AERMOD system consists of AERMOD (the air dispersion model), AERMET (the meteorological data 
preprocessor) and AERMAP (the terrain data preprocessor). The basic formula is as follow [3-5]: 
Assume that the concentration formula is C (x, y, z) of the point (x, y, z) in the flat terrain, Then the 
final formula of the concentration consider the topography is: 
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Where: Hc is a dividing streamline height. 
The general form of  C(x, y, z) is： 
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Where: Q is the pollution emission rates, g/s; u is the wind speed, m/s; Py, Pz are the horizontal and 
vertical probability distribution function of concentration. 
2.3. Parameter settings 
Meteorological parameters: using the local meteorological parameters throughout the year of 2004, 
including temperature, wind speed, wind direction, total cloud cover and low cloud cover. High altitude 
meteorological data includes 22 layers meteorological data under 1000m from ground, including 
temperature, wind direction and average wind speed on different layer.  
Land surface parameter: AS shown in Table 1,AERMOD required near-surface parameters (surface 
Albedo, Bowen ratio and surface roughness length during the day) for selection according to different 
seasons. 
Computing grid parameters: the output of forecast range is set to 60 km × 40 km, and grid resolution is 
set to 1 km × 1 km.  There are total of 2501 grid points and 15 concern points of terrain data [6,7]. 
Table 2. Land surface parameters of AERMOD 
 
Season Albedo Bowen ratio Roughness length 
Winter 0.35 1.5 0.38 
Spring 0.14 1.0 0.38 
Summer 0.16 2.0 0.38 
Autumn 0.18 2.0 0.38 
3. Results 
By using the calculation parameters of simulation verification, this paper simulates the regional ground 
concentration and the high-altitude pollution concentration distribution at 500 m above ground of beilun 
district. The concentration diagrams are as followed in table 3. 
3.1. Simulation results of ground concentration  
The ground daily average concentration of SO2 is  4~90µg/m3, and the regional average value is 
27.0µg/m3 in beilun district. The maximum ground daily average concentration of SO2 is 40~80µg/m3 in 
the industrial area and residential area, which is equivalent to 26.7%~53.3% of secondary standard of 
ambient air quality. It shows that the status quo of sulfur dioxide have certain environmental capacity in 
model domain( Fig.1). 
The ground daily average concentration of NO2 is 5~70µg/m3, the regional average value is 23.9µg/m3 
in beilun District. The maximum ground daily average concentration of SO2 is 20~70µg/m3 in the 
industrial area and residential area, which is equivalent to 16.7%~58.3% of secondary standard of 
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ambient air quality. It shows that the status quo of nitrogen dioxide have certain environmental capacity 
in model domain(Fig.2). 
3.2. Simulation results of high-altitude concentration at 500m above ground  
The maximum concentration value of SO2 distributed in Xiaogang, Daqi, Xiapu of beilun district. The 
maximum ground daily average concentration of SO2 is over 200µg/m3, among them, in the midair of 
beilun power plant, the concentration is over 600µg/m3, and the coverage area is over 40 km2. In the 
midair of the whole model domain, the coverage area that the concentration is over 200µg/m3 is over 200 
km2(Fig.3). 
The concentration distribution of NO2 is similar with that of SO2. The maximum concentration value 
of NO2 is distributed in Xiaogang, Daqi, Xiapu of beilun District. The maximum ground daily average 
concentration of NO2 is over 200µg/m3, especially in the midair of beilun power plant, the concentration 
is over 600µg/m3, and the coverage area is over 25 km2. In the midair of the whole domain, the area that 
the concentration over 200µg/m3 is about 150 km2(Fig.4). 
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Fig.1. Concentration map of SO2 on the ground（units: µg/m3） Fig.2. Concentration map of NO2 on the ground（units: µg/m3） 
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Fig.3. Concentration map of SO2 on the Altitude 500m（units: µg/m3） Fig.4. Concentration map of NO2 on the Altitude 500m（units: µg/m3） 
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Table 3. Result of concentration on the ground and high-altitude environment impact （units: µg/m3） 
No
. 
Monitori
ng points 
Surface concentration 500m altitude concentration 
SO2 NO2 SO2 NO2  
Daily 
average 
concentrati
on 
Annual 
average 
concentrati
on  
Daily 
average 
concentrati
on 
Annual 
average 
concentrati
on  
Daily 
average 
concentrati
on 
Annual 
average 
concentrati
on  
Daily 
average 
concentrati
on 
Annual 
average 
concentrati
on  
1 Chunxiao 
town 
38.3 6.2 33.4 5.2 92.0 6.3 80.2 5.4 
2 Meishan 
Islnd 
24.2 2.9 32.5 2.8 42.8 2.8 42.9 2.4 
3 Ruiyan 
Temple 
48.5 7.3 43.1 6.4 127.5 8.2 117.6 7.0 
4 Waste 
incinerati
on plant 
62.2 10.6 47.7 8.1 168.9 13.7 155.5 11.1 
5 Chaiqiao 
street 
43.0 6.3 41.7 7.3 79.8 4.1 79.0 4.1 
6 Xiaodaot
ou 
54.7 5.3 56.7 4.9 131.6 6.1 144.0 5.5 
7 Xiapu 
street 
51.6 9.5 41.8 9.1 257.5 12.5 207.3 10.3 
8 Daqi 
street 
68.1 11.3 50.5 8.4 292.4 16.4 242.2 13.2 
9 Solid 
waste 
disposal 
sites 
25.8 2.7 34.1 2.8 24.2 1.9 35.6 1.9 
10 Jiangtong
ao 
64.5 12.4 44.4 9.3 154.9 12.8 136.1 10.4 
11 Jiangnan 
Industrial 
Zone 
84.4 12.2 59.9 9.4 231.8 14.7 185.3 11.0 
12 Xinqi 
Street 
82.1 13.4 66.4 11.2 648.9 37.4 567.3 31.5 
13 Miaolin 
town 
56.9 11.7 45.2 8.8 683.7 34.4 581.1 28.2 
14 Daxie 
School 
57.7 5.9 56.3 4.4 86.4 4.7 87.3 4.3 
15 Lintang 63.0 13.2 48.1 9.4 753.3 44.6 644.4 38.2 
 Average 55.0 8.7 46.8 7.2 251.7 14.7 220.4 12.3 
4. Conclusion 
The results shows that the ground daily average concentration of SO2 is in the range 40~80µg/m3 , 
equivalent to 26.7%~53.3% of ambient air quality standard, and the concentration of NO2 is in the range 
20~70µg/m3 equivalent to 16.7%~58.3%. The daily average concentrations of SO2 and NO2 are all lower 
than standard. There is still having certain environmental capacity of SO2 and NO2 in beilun district. 
From the forecast of the concentration over the 500m level of beilun district, it can be seen that there is 
a high concentration region of SO2 on upper air, the coverage area of the concentration exceeds 200µg/m3 
is about 200 km2., and the area that daily average concentration of NO2 exceeds 200µg/m3 is about 
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150km2. As the SO2 and NO2 are acid-causing substances, there are a lot of acid substance on high-
altitude. It must be an important reason for the high frequency of acid rain on beilun district. 
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